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“In adjusted analyses, PCPs 
were more likely [than 
cardiologists] to order 
rarely appropriate cardiac 
stress tests (aOR=3.08, 95% 
CI 1.88–5.05).”
Outline and Learning Objectives
• Questions to be answered:
• What is a stress test?
• Who should I send for a stress test?
• Which kind of stress test should I order?
• How do I interpret these results?
• 4 Cases
• What this lecture is not:
• A comprehensive review of the workup and differential for acute chest pain
• A review of acute coronary syndrome
What is a stress test?
The goal of a stress test is to 
induce states of higher 
metabolic demand via 
increased inotropy and 
chronotropy to demonstrate if 
the coronary vasculature is 
able to respond to the 
sympathetic recruitment of 
greater blood flow and oxygen 
supply and locate actionable 
lesions.
What is a stress test?
The goal of a stress test is to 
make the heart work and see if 
it does what it’s supposed to. 
It is a tool to help guide future 
clinical decisions.
Who should I send for a stress test?
• Patients with symptoms concerning for myocardial ischemia/angina with 
moderate pretest probability for cardiac etiology
• Patients with acute chest pain concerning for ACS in whom infarction has 
been ruled out and symptoms have resolved
• Patients with known vascular disease and new/worsening symptoms
• Patients with newly diagnosed heart failure or cardiomyopathy
• Patient with symptomatic valvular heart disease
• Patients with cardiac conditions undergoing non-emergent, non-cardiac 
surgery
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Assessment of the complaint of acute chest pain
Approximately 10% of patients 
who present to the ED with 
acute chest pain will ultimately 
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HEART Score
https://www.heartscore.nl/
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Exercise Stress Test with ECG
Advantages:
• True physiologic stress and response
• No radiation, lower cost, more accessible
Disadvantages:
• Can be difficult to interpret
• Slightly lower sensitivity
Contraindications:
• If you can’t exercise, you can’t exercise stress
• Baseline ECG abnormalities obscure findings
• Prior MI or revascularization may need additional visualization
https://newsnetwork.mayoclinic.org/discussion/mayo-clinic-minute-what-is-a-cardiac-stress-test/
Exercise Stress Test with ECG
Alternative 
methods of 
stress are not 
sensitive enough 
in combination 
with ECG as the 
lone assessment 
modality. 
Exercise Stress Test: Bruce Protocol
• https://www.uptodate.com/contents/image/print?imageKey=CARD%2F70044&topicKey=CARD%2F1494&source=see_link&search=
Exercise Stress Test with ECG Interpretation
http://www.emdocs.net/leftmainstemi/
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Pharmacologic Stress Agents
Vasodilators
Examples: adenosine, regadenoson (A2A agonist), dipyridamole 
Mechanism: adenosine-mediated coronary artery dilation
Advantages: can be combined with low level exercise, well tolerated
Side effects: SOB, headache, flushing; rare: bronchospasm, AV block
Contraindications: Severe bronchospastic airway disease, hypotension, significant AV 
nodal block




Mechanism: increase heart rate and contractility analogous to exercise
Advantages: works better with echocardiography
Side effects: nausea, vomiting, palpitations
Contraindications: A fib with RVR, frequent ventricular arrhythmias, severe 
hypertension, recent MI
Other considerations: beta blockers may blunt the effect of dobutamine
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Stress Echo
Advantages:
• Great addition to an ECG study
• Dynamic evaluation, best for valve disease
• No radiation, low cost, widely available
Disadvantages:
• Difficult to interpret with conduction 
abnormalities (LBBB) or resting wall 
motion abnormalities
Other considerations:
• Works best with dobutamine
https://mvpctr.com/echocardiogram/
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2.  Evaluation of ischemia
• ECG
• Echo
• Nuclear perfusion imaging
Nuclear Myocardial Perfusion Imaging
Advantages:
• Most sensitive modality
• Demonstrates specific areas of ischemia
• Best for patients with prior infarction/abnormality
Disadvantages:
• Radiation dose is ~200 CXRs
• More costly/less available
Other considerations:
• Vasodilator preferred but can use either
https://northsideheart.com/diagnostic-procedures
Nuclear Stress Test Interpretation
https://pubs.rsna.org/doi/full/10.1148/rg.317115090
A comparison of the 
heart at rest and 
under stress can 




and direct further 
intervention.
Test Ordering Hierarchy
1. No stress test
2. Exercise stress test with ECG
3. Vasodilator (regadenoson) stress test with SPECT
4. Dobutamine stress test with echocardiography
Case 1
71 y/o female with HTN, HLD, obesity, OSA, HFrEF, breast Ca 
s/p lumpectomy w/ sentinel node biopsy presents to your 
office with a few weeks of chest discomfort that she describes 
as intermittent pulling sensation in her left lateral breast that 
is positional but not exertional. She is able to walk several 
blocks without becoming tired. Baseline ECG is normal.
Case 1 discussion
71 y/o female with significant risk 
factors for CAD presents with non-
specific chest pain unlikely to be 
cardiac in nature.
Case 2
57 y/o male with HTN, HLD, T2DM, paroxysmal A fib, MI w/ stent in 
2016 admitted for diverticulitis, improving on antibiotics, develops 
substernal chest pain overnight that improves with nitro and does not 
recur. Troponins are negative. ECG during the episode is shown below.
Case 2 discussion
57 y/o male with cardiac risk factors and prior MI with 
baseline ECG changes (LBBB) develops chest pain with some 
concerning features but negative acute ischemic workup.
Case 2a
57 y/o male with HTN, HLD, T2DM, paroxysmal A fib, MI 
w/ stent in 2016 admitted for diverticulitis, improving on 
antibiotics, develops substernal chest pain overnight that 
improves with nitro x3. Troponins are positive and peak 
after 4 checks. ECG shows LBBB and non-specific T wave 
changes.
Case 2a discussion
57 y/o male with cardiac risk factors and prior MI develops 
chest pain with some concerning features including a positive  
and briefly uptrending troponin and non-specific ECG changes.
Case 3
53 y/o female with a history of smoking, severe COPD, HTN, 
GERD admitted for COVID pneumonia, develops crushing 
substernal chest pressure overnight during an episode of 
emotional distress that resolves after patient rests and speaks 
with the medical team. Troponins are negative. ECG shows a 
few inferior T wave inversions. Patient is known to have 
difficulty with follow up.
Case 3 discussion
53 y/o female with severe COPD with some symptoms 
concerning for angina, resolved. 
Where should this workup take place?
Primary outcome: completion of 
outpatient stress test after discharge 
from the ED was 31% in the first month
Secondary outcome: rate of MACE in 
these patients was 1.0%, with a death 
rate of 0.0%
Primary outcome: rate of positive 
stress tests in the observation 
unit was 11%, with roughly half of 
these patients proceeding to 
further intervention
Case 4
67 y/o male with T2DM, HLD, HTN, prior MI with stent x2 
(2016), severe bilateral knee OA presents for evaluation one 
month prior to R knee replacement. He has had no chest pain 
at rest or with exertion; his most strenuous activity each day 
is a slow walk to the mailbox. His baseline ECG demonstrates 
borderline LVH. His orthopedist has vaguely requested that you 
sign off on his “cardiac clearance” prior to his surgery.
Case 4 discussion
67 y/o male with cardiac history/risk factors but no symptoms 
and a relatively normal ECG undergoing a planned surgery.
Pre-operative stress testing
• Stress testing is not indicated prior to low-risk non-cardiac surgeries
• Opinions vary for intermediate risk surgeries including intraperitoneal 
and elective orthopedic procedures, but stress testing generally can 
be avoided for patients without symptomatic CAD 
• Stress testing has a role in risk stratification but has shown no proven 
effect on improved surgical outcomes
Summary
• A stress test is a secondary tool after using your history, 
physical, and basic tests to further stratify your patients; 
don’t order it if you don’t plan on using it!
• Exercise stress with ECG should always be your first choice
• Vasodilators are the preferred pharmacologic stressor, and at 
Jefferson that means regadenoson
• SPECT imaging is more sensitive, but has its downsides
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